ILLUSTRATIONS

INTRODUCTION
Samples of sand were collected from the bed of the Amazon River (Rio Solimoes-Amazonas) ' and the lower reaches of some of the larger tributaries between November 1982 and March 1984 during cruises of research vessel Amanai.
in the 1,950-km reach of the river between Vargem Grande and Obidos, Brazil.
This report: (1) Describes the shipboard procedures for collecting and preserving the sand samples and the laboratory procedures for determining particle sizes; (2) lists the particle-size data; (3) gives a brief, noninterpretive description of the spatial variations in particle size; and (4) shows examples of the large sand waves that cover much of the bed of the Rio Solimoes-Amazonas. Similar information for samples collected from the Rio Solimoes-Amazonas and its tributaries during 1976-77 is given in two earlier reports by others (1977, 1979) . Information on suspended sediment collected from the Amazon River and its tributaries during 1982-84 is contained in the companion report by Meade (1985) .
' In Brazil, the Amazon River mainstem is called "Rio Solimoes" between the Peru-Brazil border and Manaus, and "Rio Amazonas" between Manaus and the Atlantic Ocean.
The collection and analysis of the samples described in this report were ancillary activities of the first phase of the CAMREX program (Carbon in the Amazon River Experiment), funded mainly by Grant DEB-801-7522 from the U.S. National Science Foundation. CAMREX was initiated, organized, and led by Jeffrey E. Richey We thank these people and organizations for their support.
For their help in collecting the samples, our special thanks go to Captain Miguel R. de Souza, Engineer Adamor M. da Silva, and the crew of INPA research vessel Amanai and to Thomas Dunne and Allan Devol of the University of Washington.
River-stage data were supplied by Jose Rayol and S. C. Conceicao of Companhia de Pesquisas de Recursos Minerais (CPRM) and J.
R. G. Natividade of Departamento Nacional de Aguas e Energia Eletrica (DNAEE).
SAMPLING LOCATIONS AND EQUIPMENT -
The sand samples were collected at 13 cross sections of Rio Solimoes, at 6 cross sections of Rio Amazonas, and at 9 cross sections of 7 major tributaries.
The cross sections are shown in Figure 1 and listed, in downstream order, in table 1.
The thalweg distances in table 1 are referred to Iquitos, Peru, so that the sample locations can be compared directly with those listed in the earlier reports of bed-material size others, 1977, 1979) . Latitude and longitude of the midpoints of most of the cross sections were taken from the navigational charts of the Brazilian Navy (2d edition; scale 1:100,000). For cross sections of tributary rivers for which navigational charts were unavailable, coordinates were taken from side-looking radar mosaics (scale 1:250,000) produced by PROJETO RADAMBRASIL from imagery collected in 1971-72. Coordinates taken from these two sources usually agree within 0.5 minute.
Three or more samples of bed material were collected at most cross sections, usually at positions corresponding to 0.25, 0.5, and 0.75 of the channel width.
Samples were collected during more than one cruise at several of the cross sections.
The samples were collected during three periods of rising river stage and during one period immediately after the annual peak stage ( fig. 2) . The river discharges at the times of sampling are listed by Richey and others (in press ).
All samples were collected with a standard US BM-54 sampler (Guy and Norman, 1970, p. 15 ) that was lowered to the bed of the river and retrieved by means of a hydraulic winch (Nordin and others, 1983 (Nordin and others, , p. 1148 (Nordin and others, -1150 . The BM-54 sampler collects about 0.5 L of material off the top 5 cm of the river bed and brings it to the surface in a closed semicircular cavity. To avoid the large wire angles and the attendant sampling difficulties associated with the great depths and strong current velocities of the river, the boat was allowed to drift downriver with the current while the sampler was being lowered to the river bed. Figure 5 ). 
PROCESSING OF SAMPLES
All samples were emptied directly from the sampler into plastic bags. Most of the excess water was poured out of the bags; we were careful not to elutriate micas and small mineral grains in the process. Most samples were partially dried aboard ship by leaving them on deck for several hours in the sun. They were then wrapped for shipment to the laboratory.
Particle sizes were determined in the sediment laboratory of the Department of Geological Sciences at the University of Washington in Seattle. The sand samples were dried in their plastic bags for 2 to 3 days in an oven at 50° C.
Each sample was then poured over a splitter and divided until a representative fraction of 50 to 100 g was available for particle-size analysis.
All samples were sieved through a standard set of 20-cm sieves.
Each sample was shaken mechanically on a Ro-tap-=-' machine for 15 minutes, and the weight of the material retained in each sieve and in the pan was recorded to the nearest 0.01 g.
PARTICLE-SIZE DETERMINATIONS
Results of the particle-size analyses of 109 sands from the bed of the Rio Solimoes-Amazonas and its tributaries are listed in table 2.
Median diameters of 83 percent of the samples fall into the categories of fine sand (0.125 to 0.25 mm) and medium sand (0.25 to 0.5 mm).
The average of all 109 median diameters is about 0.25 mm.
DOWNRIVER AND CROSS-RIVER CHANGES IN PARTICLE SIZE
Nordin and others (1980, 1981) reported no overall downriver change in the particle sizes of sands collected during 1977 from the bed of the Rio Solimoes-Amazonas.
However, when they considered only the sands from a single hydraulic environment (crossings between meanders), they discerned a slight decrease in median size in the downriver direction.
When our results are plotted on the same scale, using only the samples collected at midriver in each mainstem cross section, a slight downstream decrease in median size also is discernible ( fig. 3) .
The slight downriver decrease in median size, however, is much less than the local cross-channel change in particle size at many individual cross sections. Cross-channel changes in particle size are most obvious at sections located on channel bends (fig. 4, left) .
Even more pronounced changes have been observed at bends on tributary channels (fig 4, right) . Perhaps some mechanism analogous to that described in a meander of a small river (Dietrich and Smith, 1984 ) is causing strong cross-channel gradients of sand-particle size in bends of these large rivers.
2/ Trade name is used for identification purposes only, and does not imply any endorsement by the U.S. Geological Survey or the University of Washington. others, 1980, 1982) . Lower graph: at midchannel, 1982-84 (this report, table 2). C_, near right bank. Downriver direction is to right in all profiles.
Profiles were collected while the research vessel was allowed to drift downriver.
Locations of bed-material samples, indicated by arrows, are exact.
